spaniel, Pekingese, toy poodle, beagle, basset hound, and German shepherd) were used for a chronic oral dose study of mibolerone (Cheque@ Drops, The Upjohn Company, Kalamazoo, Mich.) to determine efficacy and safety of the drug after years of administration. Mibolerone is a nonprogestational steroid used to inhibit estrus. The drug also has anabolic and some androgenic activity. The study started in October of 197 1 and terminated in May of 198 1. During the 9.6 years of the study, all bitches were fed commercially available dog food from the Carnation Company (Los Angeles, Calif.) except for several months when the diet consisted of commercially available dog food from Ralston Purina (St. Louis, Mo).
All bitches were evaluated yearly using clinical examinations, hematology, and clinical chemistry. Bitches which died during the study and those killed at the study termination were necropsied and their tissues were evaluated histologically.
Toy poodle bitches were administered mibolerone at 0 mcg/day (vehicle controls), 30 mcg/day (approximate efficacious dose) and 150 mcg/day (5x dose). Histologic evaluation of skin taken from the toy poodle bitches revealed mineralization surrounding portions of dermal hair follicles. The lesion consisted of deeply basophilic deposits of mineral in dermal collagen immediately surrounding occasional hair follicles. More specifically, the mineral deposits appeared in the glassy membrane which surrounds the external root sheath.' Mineral deposition in some instances had myriads of small black particles of various sizes in the glassy membrane ( fig. 1 ). In foci with more extensive mineralization, the deposits compressed the external root sheath ( fig. 1 ). The mineralized material stained black with the von Kossa staining procedure, bright blue with the Prussian blue stain, and negative on Turnbull's blue reaction. Figure 2 shows the electron microscopic appearance and location of the mineral deposits between the external root sheath and the connective tissue sheath. X-ray microanalysis of the mineral deposits indicated that the deposits were composed of calcium, phosphorus, and iron. All affected follicles contained a normalappearing hair shaft and no instances were seen in which an inflammatory reaction occurred in response to the mineralization. Affected hair shafts appeared to be in the telogen stage of the growth cycle; however, one instance of perifollicular mineralization was noted during anagen.
Of the 22 toy poodles with histologically observed perifollicular mineralization, only three bitches had clinical or gross necropsy observations related to skin. One instance each of ventral alopecia, alopecia of the ears, and thin hair was reported with no comments on skin or hair for the other 19 bitches. Because of the general lack of gross observations of skin abnormalities in affected bitches and the usual occurrence of hair shafts in affected follicles, the lesion does not appear to be associated with alopecia.
Four of the six (67%) control bitches (propylene-glycol treated) had perifollicular mineralization compared to 15 of 18 (83%) bitches of the lx group and three of five (60%) bitches of the 5x group. Because of the high and relatively even distribution of this lesion among groups, the lesion is not believed to be related to prolonged treatment with mibolerone. Since none of the bitches from the other six breeds had perifollicular mineralization, it is unlikely that the lesion could be related to prolonged treatment with propylene glycol (the vehicle). The perifollicular mineralization was noted in skin taken from various locations; skin samples over the mammary gland, adjacent to the vulva, and over the back all contained the lesion. Seven toy poodles with histologically normal skin were used for comparison to the 22 affected bitches for the purposes of this report.
Metastatic calcification of tissues can occur as a result of an excess or imbalance of minerals in the diet, or diseases of kidney, thyroid "C" cells, or the parathyroid in the affected animal. Problems arising from the diet were discounted because perifollicular mineralization was not found in any bitches of the other six breeds. The incidence of possible contributory disease in affected dogs is given in table I. While 5 of 22 affected bitches had severe kidney disease which may have caused metastatic calcification of tissues and the noted perifollicular mineralization, severe kidney disease does not explain the occurrence of perifollicular mineralization in the other 17 affected bitches. However, it was apparent that 17 affected bitches also had mineral deposition in other tissues (largely arterial) compared to one of the unaffected bitches. No important differences were found between affected and unaffected bitches for abnormalities (values outside the range considered normal) of amounts of serum calcium and phosphorus, the incidence of thyroid "C" cell hyperplasia, or parathyroid lesions.
The 29 toy poodles came from 19 different breeders. Two of the affected bitches were litter mates and three pairs of affected bitches were half-sisters. No direct relationship was found for the other 14 affected bitches.
Investigators in veterinary dermatology have recognized perifollicular mineralization as a senile change occumng with greatest frequency in poodles [A. Stannard and D. K. Walton, personal communication] . Nevertheless, we found no descnption of this lesion in the literature. Our study indicates that 
(36%)
normalities the lesion of perifollicular mineralization appears to be common in old toy poodle bitches. After considering possible relationships with hair growth cycles, diet, heredity, and contributory disease, only a high incidence of mineralization in other tissues was correlated with the occurrence of dermal perifollicular mineralization in toy poodle bitches.
